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PROBLEM TO BE SOLVED: To provide a method 
for separately recovering an aromatic compound 
and hydrogen chloride from a hydrogen chloride gas 
containing the aromatic compound. ; SOLUTION: 
The separation and recovery method contains a 
chlorination step to react an aromatic compound 
with chlorine to obtain a chlorinated aromatic 
compound and hydrogen chloride: a hydrogen 
chloride purifying step to dissolve the hydrogen 
chloride gas containing the aromatic compound in a 
chlorinated aromatic compound to obtain a gas 
composed mainly of hydrogen chloride and a 
solution containing hydrogen chloride, the aromatic 
compound and the chlorinated aromatic compound; 
a hydrogen chloride recovering step to separate and 
recover the gas composed mainly of hydrogen 
chloride from the solution containing hydrogen 
chloride, the aromatic compound and the 
chlorinated aromatic compound; and an aromatic 
compound recovering step to separate and recover 
a fraction composed mainly of the aromatic 
compound from the fraction composed mainly of the 
aromatic compound and the chlorinated aromatic 
compound. ; COPYRIGHT: (C)2007,JPO&INPIT 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
method for separately recovering an aromatic 
compound and hydrogen chloride from a 
hydrogen chloride gas containing the aromatic 
compound. 

SOLUTION: The separation and recovery 
, — « " * method contains a chlorination step to react an 

aromatic compound with chlorine to obtain a 
, , Jm chlorinated aromatic compound and hydrogen 

chloride; a hydrogen chloride purifying step to 
dissolve the hydrogen chloride gas containing the 
' ■ " ' aromatic compound in a chlorinated aromatic 

compound to obtain a gas composed mainly of 
hydrogen chloride and a solution containing 
hydrogen chloride, the aromatic compound and 
the chlorinated aromatic compound; a hydrogen 
chloride recovering step to separate and recover 
the gas composed mainly of hydrogen chloride 
from the solution containing hydrogen chloride, 
the aromatic compound and the chlorinated aromatic compound; and an aromatic 
compound recovering step to separate and recover a fraction composed mainly of the 
aromatic compound from the fraction composed mainly of the aromatic compound and 
the chlorinated aromatic compound. 
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(57)Abstract 

Technical problem It dissociates respectively and aromatic compounds and hydrogen chloride are 
collected from the gas of hydrogen chloride containing aromatic compounds. 
Means for SolutionThe following process is used. 

Chlorination process: Make chlorine react to aromatic compounds and obtain chlorinated aromatics 
and hydrogen chloride. 

Hydrogen-chloride purification process: Dissolve hydrogen chloride gas containing aromatic 
compounds in chlorinated aromatics, and obtain gas which is mainly concerned with hydrogen 
chloride, and a solution containing hydrogen chloride, aromatic compounds, and chlorinated 
aromatics. 

Hydrogen chloride recovering process: Separate gas with which it is mainly concerned, and collect 
hydrogen chloride from a solution containing hydrogen chloride, aromatic compounds, and 
chlorinated aromatics. 

Aromatic-compounds recovery process: Separate a fraction with which it is mainly concerned, and 
collect aromatic compounds from a fraction which is mainly concerned with aromatic compounds 
and chlorinated aromatics. 
Chosen drawing Drawing 1 



Claim(s) 
Claim 1 

It is the method of dissociating respectively and collecting aromatic compounds and hydrogen 
chloride from gas of hydrogen chloride containing aromatic compounds obtained at the following 
chlorination process, By giving hydrogen chloride gas containing aromatic compounds to the 
following hydrogen chloride purification process, make it dissolve in chlorinated aromatics and 
Hydrogen chloride, Consider it as a solution containing aromatic compounds and chlorinated 
aromatics, and a fraction which is mainly concerned with gas, aromatic compounds, and 
chlorinated aromatics which are mainly concerned with hydrogen chloride by giving this solution to 
the following hydrogen chloride recovering process is obtained, A separate recovery method of 
hydrogen chloride and aromatic compounds which supplies a fraction which is mainly concerned 
with these aromatic compounds and chlorinated aromatics to the following aromatic-compounds 
recovery process. 

A chlorination process: A process of making chlorine reacting to aromatic compounds and obtaining 
chlorinated aromatics and hydrogen chloride 

A process characterized by comprising the following of obtaining a solution. 
A hydrogen-chloride purification process: Gas which dissolves hydrogen chloride gas containing 
aromatic compounds in chlorinated aromatics, and is mainly concerned with hydrogen chloride. 
Hydrogen chloride, aromatic compounds, and chlorinated aromatics. 

A hydrogen chloride recovering process: A process which separates gas which is mainly concerned 
with hydrogen chloride, and are collected from a solution containing hydrogen chloride, aromatic 
compounds, and chlorinated aromatics 

An aromatic-compounds recovery process: A process of separating a fraction with which it is 
mainly concerned, and collecting aromatic compounds from a fraction which is mainly concerned 
with aromatic compounds and chlorinated aromatics 



Claim 2 

A method according to claim 1 of supplying gas which is mainly concerned with hydrogen chloride 
obtained by a hydrogen chloride recovering process to a hydrogen chloride purification process 
Claim 3 

A method according to claim 1 of supplying a fraction which is mainly concerned with aromatic 
compounds obtained by an aromatic-compounds recovery process to a chlorination process. 
Claim 4 

A method according to claim 1 of supplying gas which is mainly concerned with hydrogen chloride 

obtained by a hydrogen chloride purification process to the following oxidation process. 

An oxidation process: A process of making hydrogen chloride reacting to oxygen and obtaining 

chlorine 

Claim 5 

A way according to claim 1 aromatic compounds are benzene and chlorinated aromatics are 
chlorobenzene. 



Detailed Description of the Invention 

Field of the Invention 

0001 

This invention relates to the separate recovery method of aromatic compounds and hydrogen 
chloride. Chlorine is made to react to aromatic compounds by this invention in detail. 
Therefore, it is the method of dissociating respectively and collecting aromatic compounds and 
hydrogen chloride from the gas of hydrogen chloride containing chlorinated aromatics and the 
aromatic compounds obtained at the process (chlorination process) of obtaining hydrogen chloride, 
It is related with the separate recovery method of aromatic compounds and hydrogen chloride of 
having the outstanding feature of collecting aromatic compounds efficiently at the same time it 
obtains useful high-definition hydrogen chloride gas industrially. 

Background of the Invention 
0002 

From aromatic compounds like benzene, and chlorine to for example, chlorobenzene (mono- 
chlorobenzene is meant.) Hereafter, it is the same. The method of manufacturing chlorinated 
aromatics like is publicly known (for example, refer to patent documents 1.). 
0003 

By the way, at the reaction of aromatic compounds and chlorine, the gas of hydrogen chloride by 
which aromatic compounds and chlorinated aromatics are contained carries out a byproduction. 
Effective use of making it react to oxygen, obtaining chlorine, and carrying out recycle employment 
of this chlorine to a reaction with aromatic compounds is possible for hydrogen chloride gas. In 
using hydrogen chloride gas effectively, it is necessary to carry out separate recovery of the 
aromatic compounds and hydrogen chloride which are contained in it. 
0004 

Patent documents 1 U.S. Pat. No. 2653904 specification 

Description of the Invention 

Problem(s) to be Solved by the Invention 

0005 

In this situation, the issue which this invention tends to solve, It is the method of dissociating 
respectively and collecting aromatic compounds and hydrogen chloride from the gas of the 
hydrogen chloride which contains chlorinated aromatics and the aromatic compounds obtained at 
the process (chlorination process) of obtaining hydrogen chloride by making chlorine reacting to 
aromatic compounds, It is in the aromatic compounds which have the outstanding feature of 
collecting aromatic compounds efficiently, and the point of providing the separate recovery method 
of hydrogen chloride at the same time it obtains useful high-definition hydrogen chloride gas 
industrially. 

Means for Solving the Problem 
0006 



Namely, this invention is the method of dissociating respectively and collecting aromatic 
compounds and hydrogen chloride from gas of hydrogen chloride containing aromatic compounds 
obtained at the following chlorination process, By giving hydrogen chloride gas containing aromatic 
compounds to the following hydrogen chloride purification process, make it dissolve in chlorinated 
aromatics and Hydrogen chloride, Consider it as a solution containing aromatic compounds and 
chlorinated aromatics, and a fraction which is mainly concerned with gas, aromatic compounds, 
and chlorinated aromatics which are mainly concerned with hydrogen chloride by giving this 
solution to the following hydrogen chloride recovering process is obtained, A separate recovery 
method of hydrogen chloride and aromatic compounds which supplies a fraction which is mainly 
concerned with these aromatic compounds and chlorinated aromatics to the following aromatic- 
compounds recovery process is started. 

Chlorination process: A process of making chlorine reacting to aromatic compounds and obtaining 
chlorinated aromatics and hydrogen chloride 

Hydrogen-chloride purification process: A process of obtaining gas which dissolves hydrogen 
chloride gas containing aromatic compounds in chlorinated aromatics, and is mainly concerned with 
hydrogen chloride, and a solution containing hydrogen chloride, aromatic compounds, and 
chlorinated aromatics 

Hydrogen chloride recovering process: A process which separates gas which is mainly concerned 
with hydrogen chloride, and are collected from a solution containing hydrogen chloride, aromatic 
compounds, and chlorinated aromatics 

Aromatic-compounds recovery process: A process of separating a fraction with which it is mainly 
concerned, and collecting aromatic compounds from a fraction which is mainly concerned with 
aromatic compounds and chlorinated aromatics 
Effect of the Invention 
0007 

It is the method of dissociating respectively and collecting aromatic compounds and hydrogen 
chloride from the gas of hydrogen chloride containing the aromatic compounds obtained at the 
process (chlorination process) of obtaining chlorinated aromatics and hydrogen chloride by making 
chlorine reacting to aromatic compounds by this invention, While obtaining useful high-definition 
hydrogen chloride gas industrially, the separate recovery method of aromatic compounds and 
hydrogen chloride of having the outstanding feature of collecting aromatic compounds efficiently 
can be provided. 

Best Mode of Carrying Out the Invention 
0008 

This invention is the method of dissociating respectively and collecting aromatic compounds and 
hydrogen chloride from the gas of hydrogen chloride containing the aromatic compounds obtained 
at the following chlorination process. 

Chlorination process: The process of making chlorine reacting to aromatic compounds and 

obtaining chlorinated aromatics and hydrogen chloride 

0009 

Benzene, toluene, xylene, etc. can be raised as aromatic compounds. Chlorobenzene etc. can be 
raised as chlorinated aromatics. The method of obtaining chlorobenzene as chlorinated aromatics, 
using benzene as aromatic compounds is important especially from an industrial viewpoint. 
0010 

About the method of making chlorine reacting to aromatic compounds, there is no restriction in 
particular and a publicly known method can be used. It is as follows when the example of a 
concrete method is shown. The mole ratio (aromatic compounds/chlorine) of aromatic compounds 
and chlorine is three or more, reaction temperature is 25-140 **, and reaction pressure is 0.02 - 
l.OMPa. As a reactor, a tank reactor can be used, for example. FeCI 2 can be used for a reaction as 
a catalyst. 
0011 

At a chlorination process, hydrogen chloride occurs as a side reaction thing. Provide a liquid phase 
part and a gas phase portion, for example in a reactor, blow chlorine into the liquid phase, it is 
made to react to aromatic compounds, and what is necessary is just to extract the hydrogen 
chloride gas which obtains and carries out the byproduction of the chlorinated aromatics from the 
gaseous phase, in order to collect the gas of this hydrogen chloride. Although extracted hydrogen 



chloride gas can also be directly supplied to a hydrogen chloride purification process, When 
chlorinating reaction temperature is higher than ordinary temperature, after condensing some 
aromatic compounds in gas, dissociating and reducing content by providing a heat exchanger in 
before a chlorination purification process, and cooling, a hydrogen chloride purification process can 
also be supplied. 
0012 

Unreacted aromatic compounds are contained in the gas of the hydrogen chloride collected from a 

chlorination process. 

0013 

In this invention, it is considered as the solution which dissolves the hydrogen chloride gas 
containing the above-mentioned aromatic compounds in chlorinated aromatics, and contains 
hydrogen chloride, aromatic compounds, and chlorinated aromatics. 
0014 

As a method of obtaining a solution, the hydrogen chloride gas which contains aromatic compounds 
from the lower part of a packed column or a tray tower is supplied, it is made to flow down with 
the liquid which is mainly concerned with the upper part of **** to chlorination aromatic series, 
parallel flow contact is carried out, and vapor liquid separation of the tower method to which 
countercurrent contact of the solution which mainly contains chlorinated aromatics is supplied and 
carried out from the upper part, and the hydrogen chloride gas containing aromatic compounds is 
carried out in the lower part -- it gets wet and a wall method etc. can be illustrated. 
0015 

Chlorobenzene, dichlorobenzene, etc. can be mentioned as chlorinated aromatics. 
0016 

In this invention, the fraction which is mainly concerned with the gas, aromatic compounds, and 
chlorinated aromatics which are mainly concerned with hydrogen chloride is obtained by giving the 
above-mentioned solution to a hydrogen chloride recovering process. 
0017 

What is necessary is to supply the solution obtained, for example by the hydrogen chloride 
purification process as a method of carrying out a hydrogen chloride recovering process to the 
distillation column which equips a pars basilaris ossis occipitalis with a reboiler, and just to make 
the hydrogen chloride which heats a bottom and dissolves with a reboiler diffuse. 0.5% or less is 
desirable still more preferred, and the molar concentration of hydrogen chloride in the fraction 
which is mainly concerned with the aromatic compounds and chlorinated aromatics which are 
obtained from a bottom is 1-1000 ppm. When this concentration is too high, problems, such as a 
condensation temperature fall in the overhead by the hydrogen chloride mixed in the aromatic 
compounds collected by the following aromatic-compounds recovery process, may be caused. On 
the other hand, big equipment and energy are needed and it is not economical to use 1 ppm or 
less, the operating pressure power of a distillation column -- decompression, ordinary pressure, 
and application of pressure — it being feeding into a hydrogen chloride recovering process the 
liquid which kept this pressure higher than the pressure of a hydrogen chloride purification process, 
and was obtained by the chlorination purification process using a pump, and, although any may be 
sufficient, It can supply and refine to a hydrogen chloride purification process, without compressing 
the hydrogen chloride gas obtained from the overhead of the distillation column. Under the present 
circumstances, the gas obtained from the overhead can once be cooled by a heat exchanger, some 
the aromatic compounds and chlorinated aromatics which are contained in gas can be made to be 
able to condense, and a tower can also be refluxed. 
0018 

In this invention, the fraction which is mainly concerned with the aromatic compounds and 
chlorinated aromatics which were obtained by the above-mentioned hydrogen chloride recovering 
process is supplied to the following aromatic-compounds recovery process. 
Aromatic-compounds recovery process: The process of separating the fraction with which it is 
mainly concerned, and collecting aromatic compounds from the fraction which is mainly concerned 
with aromatic compounds and chlorination aromatic series 
0019 

It is as follows when the example which carries out an aromatic-compounds recovery process is 
given. 



0020 

The fraction which is mainly concerned with the aromatic compounds and chlorinated aromatics 
which were obtained by the middle part of the distillation column which equips a crowning with a 
capacitor and equips a pars basilaris ossis occipitalis with a reboiler by the hydrogen chloride 
recovering process is supplied. The fraction which is rich in aromatic compounds is obtained from 
the overhead by liquefying the steam obtained from the overhead by heating with a reboiler by a 
capacitor, and refluxing the part in the crowning of a distillation column. Although only the fraction 
which is mainly concerned with the aromatic compounds and chlorinated aromatics which were 
obtained by the hydrogen chloride recovering process may be supplied to a distillation column, For 
example, the liquid which consists of chlorination aromatic series which is obtained from a 
chlorination process, and which was generated at unreacted aromatic compounds and reaction can 
be supplied collectively, and aromatic compounds can also be collected. In this invention, the 
fraction which is mainly concerned with the aromatic compounds obtained by the aromatic- 
compounds recovery process can be supplied to a chlorination process. The recycling use of the 
aromatic compounds can be carried out useful by this. 
0021 

In this invention, the gas which is mainly concerned with the hydrogen chloride obtained by the 
hydrogen chloride purification process can be supplied to the following oxidation process. By this, 
hydrogen chloride can be changed into chlorine and this chlorine can be used effectively. 
Oxidation process: The process of making hydrogen chloride reacting to oxygen and obtaining 
chlorine 
0022 

An oxidation process is a process of making the hydrogen chloride obtained at the chlorination 
process reacting to oxygen, and obtaining chlorine. About the method to which hydrogen chloride 
and oxygen are made to react, there is no restriction in particular and a publicly known method can 
be used. It is as follows when the example of a concrete method is shown. The mole ratios 
(hydrogen chloride/oxygen) of hydrogen chloride and oxygen are 0.5-2, 200-500 ** of reaction 
temperature is 200-380 ** preferably, reaction pressure is 0.1 - 5MPa, and superficial velocity is 
0.7 - 10 m/s. As a reactor, a fixed bed reactor, a fluid bed reactor, and a moving bed reactor can 
be used. A chromium oxide catalyst and a ruthenium oxide catalyst can be used for a reaction as a 
catalyst. 
0023 

At least some chlorine obtained by the oxidation process is recycled to a chlorination process, and 

it is used effectively as a raw material of a chlorination process. 

0024 

By adopting the above-mentioned mode, chlorinated aromatic hydrocarbon (for example, 

chlorobenzene) as the last object can be efficiently manufactured from aromatic hydrocarbon (for 

example, benzene) and chlorine. 

Example 

0025 

Next, an example explains this invention. 
Example 1 

This invention can be carried out the optimal by the flow of drawing 1, and the material balance of 
Table 1. 

Chlorine was made to react to benzene and chlorobenzene and hydrogen chloride were obtained. 
Reaction temperature set 117 ** and reaction pressure to 0.6MPa here, and the mole ratio of the 
benzene/chlorine supplied from the outside could be 8/1. The benzene which cooled the benzene 
by which it was generated at the reaction, and the gas containing hydrogen chloride to 30 **, and 
was condensed was returned, and took out the mixed gas (fluid number-6) which contains benzene 
and hydrogen chloride by 0.03/1. Chlorination process 

Above-mentioned mixed gas and chlorobenzene were contacted in the bottom pressure 0.55MPa 
and whose temperature are -35 **, and the solution (fluid number-8) which serves as hydrogen 
chloride gas (fluid number - nine) by which the concentration of benzene and chlorobenzene was 
reduced from hydrogen chloride hydrogen, benzene, and chlorobenzene was obtained. Hydrogen 
chloride purification process 

The hydrogen chloride obtained by the chlorinating reaction in the solution obtained by the 



hydrogen chloride purification process, The hydrogen chloride which heats under pressure 0.6MPa 
and is dissolving into liquid with the liquid containing benzene and chlorobenzene is made to 
diffuse, The mixed liquor (fluid number-13) of benzene, the benzene in which the molar 
concentration of hydrogen chloride was reduced from the bottom in the mixed gas (fluid number - 
14) which contains hydrogen chloride by 0.02/1, and chlorobenzene was obtained from the 
overhead. Hydrogen chloride recovering process 

The mixed gas obtained by the hydrogen chloride recovering process was returned and re-refined 
to the hydrogen chloride purification process. The usual distillation separated into benzene (fluid 
number-16) and chlorobenzene (fluid number - 15) the mixed liquor of the benzene obtained from 
the hydrogen chloride recovering process, and chlorobenzene. Aromatic-compounds recovery 
process 

The benzene separated and collected by the aromatic-compounds recovery process was recycled as 
a raw material of a chlorination process. The hydrogen chloride gas obtained by the hydrogen 
chloride purification process was made to react to oxygen, and was changed into chlorine and 
water. Oxidation process 

The obtained chlorine (fluid number-12) was recycled as a raw material of a chlorination process. 



0026 
Table 1 



Brief Description of the Drawings 
0027 

Drawing lit is an example of the flow which carries out this invention. 

Description of Notations 

0028 

A: Chlorination process 

B: Hydrogen chloride purification process 

C, F: Pump 

D: Hydrogen chloride recovering process 
E: Aromatic-compounds recovery process 
G: Oxidation process 



Brief Description of the Drawings 
0027 

Drawing lit is an example of the flow which carries out this invention. 
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